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Figure 5. LSI Aurora F25W T5 Bipin tanning lamp 

Face and shoulder tanning lamps (15 and 25 Watts) were purchased and successfully tested, Figure 

5 shows the successful operation of the 25 W shoulder tanning lamp. The expected operating data 

for tanning lamps were obtained from ANSI C78.81. The standard was used to obtain the lamp 

operating current, voltage, resistance, pre-heat time, and pre-heat current. Testing procedure for 

HF tanning lamps was according to manufacturer’s manual, ANSI C78.375A and ANSI C82.3. 
The wiring connection diagram shown in Figure 3 was created and used following the 

manufacturer’s procedure and standards. 

The Philips Cleo 15W T5 Bipin tanning lamp was used for testing. The Lisun Group Ltd. RB-3 

was set to 1500Ω per ANSI C78.81:2016, a calibrated DMM was used to measure the resistance 

after ~30 seconds. The resistance percent error was calculated using the measured and entered 

value. The percent error was 0.247% which met the tolerance of ±0.5% set by ANSI C82.3:2016 

and the manufacturer. The Lisun Group Ltd. RB-3 was then connected to the Lisun Group Ltd. 

HFP-800 and the lamp parameters from the ANSI standard were entered. Lisun Group Ltd. RB-3 

and Lisun Group Ltd. HFP-800 warmed up for five minutes before use. All lamp measurements 

were taken approximately five minutes after the tanning lamp stabilized. See Figure 6 below. 
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Lamp name: Philips Cleo 15W T5 Bipin Tanning Lamp

Tanning Lamp data from ANSI C78.81 for 15 W 18 inch T8 Fluorescent Lamp 

Voc: 465 V 

Iout range: 0.155 - 0.32 A, 0.234 A typical.

tph : 0.4 to 1.5 s

Iph : 0.01 A (max)

Vin: 401 V

Frequency, F: 25 KHz

Resistance, R: 1500 Ω Resistance tolerance: ±0.5% (Per ANSI C82.3 and Manufacturer)

Notes:

Measurements taking after lamp stabilized at ~ 5 minutes

Resistance measured after RB-3 stabilized at ~ 30 s

Calculations:

Resistance meets tolerance:

(ABS(1500-1496.3)/1500)*100% = 0.247 %

Figure 6. Shows an excerpt of the data used and collected for the Philips Cleo 15W T5 Bipin 

tanning lamp. 

Several experimental scenarios were approached and taken to determine the output of the lamp 

during typical input parameters as well as experimental parameters to reach maximum tanning 

lamp performance. The results of the 15W experiments were broken down to three tables shown 

below. 

In the first table, Table 3, the output current (Iout) was set to 0.234A which is the typical value 

found in the standard for a 15W fluorescent lamp. At this typical current, the lamp was limited in 

reaching its maximum current draw and did not reach the expected ballast input voltage (Vin). See 

Table 3 for the measured values. 

Even though the entered Vin voltage was set to the design value provided in ANSI C78.81, the 

measured value showed the lamp did not operate at that voltage. The entered ballast voltage was 

401V, and the measured value was 389.1V. Nevertheless, 389.1V is still within the allowed 

tolerance of ±10% stated in ANSI C78.81. Therefore, Vin at 389.1V can be used as a ballast voltage 

for the 15W tanning lamp. 
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Table 3. Iout set to the typical value (0.234A) in the standard for Philips Cleo 15W T5 Bipin 

tanning lamp. 

Entered Values Measured Values

F (Hz) (F3) 25000.00 25000.09

Voc (V) (F4) 465.00

Vin (V) (F6) 401.00 389.10

Iout (A) (F7) 0.234 0.232

R (Ω) 1500.00 1496.30

Vlamp (V) 44.60

Plamp (W) 10.40

tph (s) 0.80

Iph (A) 0.01

To allow Vin to reach its typical design voltage and its maximum current draw at that voltage, the 

entered Iout value was increased. Note, the standard specifies the Iout range from 0.155A to 0.320A, 

any current value within this range will meet the ballast design. Iout was set to maximum output 

current of 0.320A, it was observed the lamp was able to operate at the expected Vin of 401V. Note 

in Table 4, Iout was measured to be 0.242A and Vin was 401.10V. 

Table 4. Shows Iout was set to 0.320A and the lamp drew 0.242A and operated at 10W. 

Entered Values Measured Values

F (Hz) (F3) 25000.00 25000.09

Voc (V) (F4) 465.00

Vin (V) (F6) 401.00 401.10

Iout (A) (F7) 0.320 0.242

R (Ω) 1500.00 1496.30

Vlamp (V) 41.20

Plamp (W) 10.00

tph (s) 0.80

Iph (A) 0.01

Measured values in Table 3 and Table 4 show the Philips Cleo 15W T5 Bipin tanning lamp 

operated at ~10W, the typical lamp power operating characteristic listed in the standard ANSI 

C78.81 was 11W. Two potential factors for the one wattage difference could be the tanning lamp 

efficiency and tanning lamp vs fluorescent lamp characteristics, see Discussion section for more 

on this. 

To further explore the power behavior of the tanning lamp and ballast design characteristics, the 

Philips Cleo 15W T5 Bipin tanning lamp was provided with a maximum constant current of 

0.320A. This is achieved by adjusting the current while the lamp is in operation, this is one of the 

unique features of the Lisun Group Ltd. HFP-800. The tanning lamp was operated at 0.320A, this 

raised the lamp wattage to 11.8W. This shows the lamp can operate at the typical lamp wattage of 
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11W and up to 11.8W. In addition, it shows the lamp can operate beyond the Vin tolerance and 

most importantly, it can operate at the maximum current listed in the standard. See Table 5. 

Table 5. Data of the Philips Cleo 15W T5 Bipin tanning lamp running at 0.320A. 

Entered Values Measured Values

F (Hz) (F3) 25000.00 25000.09

Voc (V) (F4) 465.00

Vin (V) (F6) 401.00 513.00

Iout (A) (F7) 0.320 0.320

R (Ω) 1500.00 1496.30

Vlamp (V) 37.00

Plamp (W) 11.80

tph (s) 0.80

Iph (A) 0.01

For the 25W test, an LSI Aurora F25W T5 Bipin tanning lamp was used for testing. Similarly, to 

the 15W lamp, the Lisun Group Ltd. RB-3 was set to 1500Ω, a calibrated DMM was used to 

measure the resistance after ~30 seconds. The resistance percent error was calculated using the 

measured and entered value. The % error value was 0.247% which meet the tolerance of ±0.5% 

set by ANSI C82.3:2016 and the manufacturer. The Lisun Group Ltd. RB-3 was then connected 

to the Lisun Group Ltd. HFP-800 and the lamp parameters from the ANSI standard were entered. 

The Lisun Group Ltd. RB-3 and HFP-800 were warmed up for five minutes before use. All lamp 

measurements were taken approximately five minutes after the tanning lamp stabilized. See Figure 

7 below. 
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Lamp name: LSI Aurora F25W T5 Bipin Tanning Lamp

Tanning Lamp data from ANSI C78.81 for 25 W 36 inch T8 Fluorescent Lamp 

Voc: 465 V 

Iout range: 0.155 - 0.32 A, 0.218 A typical.

tph : 0.4 to 1.5 s

Iph : 0.01 A (max)

Vin: 430 V

Frequency, F: 25 KHz

Resistance, R: 1500 Ω Resistance tolerance: ±0.5% (Per ANSI C82.3 and Manufacturer)

Notes:

Measurements taking after lamp stabilized at ~ 5 minutes

Resistance measured after RB-3 stabilized at ~ 30 s

Calculations:

Resistance meets tolerance:

(ABS(1500-1496.3)/1500)*100% = 0.247 %

Figure 7. Data for the LSI Aurora F25W T5 Bipin tanning lamp test. 

Likewise, three experimental scenarios were approached and taken to determine the output of the 

LSI Aurora F25W T5 Bipin tanning lamp during typical input parameters as well as experimental 

parameters to reach maximum tanning lamp performance of the 25W lamp. 

In the first table, Table 6, the output current (Iout) was set to 0.218A which is the typical value 

found in the standard for a 25W fluorescent lamp. At this typical current, the lamp did not reach 

the expected ballast Vin. Vin was set to 430V as provided in provided in ANSI C78.81 and the 

measured value was 403.2V. With that said, the 403.2V is still within the allowed tolerance of 

±10% and can be used to power the tanning lamp. 

Table 6. Iout set to the typical value in the standard for the LSI Aurora F25W T5 Bipin tanning 

lamp. 

Entered Values Measured Values

F (Hz) (F3) 25000.00 25000.09

Voc (V) (F4) 465.00

Vin (V) (F6) 430.00 403.20

Iout (A) (F7) 0.218 0.218

R (Ω) 1500.00 1496.30

Vlamp (V) 79.60

Plamp (W) 17.30

tph (s) 0.80

Iph (A) 0.01
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The Iout value was then set to 0.320A to allow for the LSI Aurora F25W T5 Bipin tanning lamp to 

draw enough current to reach the typical Vin voltage of 430V. During operation, it was observed 

the LSI Aurora F25W T5 Bipin tanning lamp was able to operate at the expected Vin. See Table 7, 

where Iout was measured to be 0.237A and Vin was 430.1V. As previously noted in Figure 7, Iout 

ranged from 0.155A to 0.320A and any current value within this range will meet the ballast design. 

Table 7. Shows Iout was set to 0.320A and drew 0.237A to operate at the typical Vin with LSI 

Aurora F25W T5 Bipin tanning lamp. 

Entered Values Measured Values

F (Hz) (F3) 25000.00 25000.09

Voc (V) (F4) 465.00

Vin (V) (F6) 430.00 430.10

Iout (A) (F7) 0.320 0.237

R (Ω) 1500.00 1496.30

Vlamp (V) 77.80

Plamp (W) 18.40

tph (s) 0.80

Iph (A) 0.01

The typical lamp power operating characteristic listed in the standard ANSI C78.81 for a 25W 

T8 lamp was 22.4W. The two tables above show the lamp operated around ~18 W. Similar to the 

previous lamp tested, tanning lamp efficiency and tanning lamp vs fluorescent lamp 

characteristics can be a potential factor that affects the output wattage. 

To further explore the power behavior of the tanning lamp and ballast design characteristics, the 

LSI Aurora F25W T5 Bipin tanning lamp was operated with a maximum constant current of 

0.320A. This raised the lamp wattage to 21.5W. See Table 8 below. 

Table 8. Data of the LSI Aurora F25W T5 Bipin tanning lamp running at 0.320A. 

Entered Values Value @ Iout = 0.320A

F (Hz) (F3) 25000.00 25000.09

Voc (V) (F4) 465.00

Vin (V) (F6) 430.00 543.50

Iout (A) (F7) 0.320 0.320

R (Ω) 1500.00 1496.30

Vlamp (V) 67.20

Plamp (W) 21.50

tph (s) 0.80

Iph (A) 0.01
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Discussion 

The selection of Lisun Group Ltd. HFP-800 and RB-3 to operate the lamps. 

The general main goal of the project started with the thought of how to operate a range of lamps 

with different parameters such as voltage, current, pre-heat time, pre-heat current among other 

parameters, using a single adjustable ballast system. The selection of the Lisun Group Ltd. HFP-

800 and RB-3 came from information shared by National Electrical Manufacturers Association 

(NEMA) via email when asked about potential devices/instruments to assemble the circuit found 

in ANSI C82.3. The Lisun Group Ltd. HFP-800 and RB-3 can operate most if not all lamps that 

are meant to operate at high frequency (25KHz) as stated in ANSI C78.81. 

Lamp characteristics from ANSI C78.81. 

The lamp characteristics were obtained from ANSI C78.81, which is a standard for fluorescent 

lamps rather than tanning lamps. There are no standards with tanning lamp characteristics, because 

of this, the data provided could be improved if the specific tanning lamp characteristics were 

known. The tanning lamps themselves do not contain specific characteristics, rather, the 

manufacturer would provide a list of the tanning bed the lamp can work with. Take the 15W 12” 

T5 tanning lamp for example, it was determined the closest matched characteristics were that of a 

15 W 18” length T8 lamp. It is not known whether the length (12” vs 18”) or the diameter (T5 

(0.625”) vs T8 (1.0”)) would make a difference in lamp power output, this is a research point for 

future work. 

Tanning lamp efficiency. 

One important element when it comes to testing any type of lamp is the power efficiency of the 

lamp, which was not considered in this testing. The tanning lamp efficiencies can vary based on 

the electrical design of the lamp. In the case of the testing performed, the lamps used were brand 

new and were assumed to have been through an approved verification procedure by the 

manufacturer. The tanning lamp power efficiency and how it affects ultraviolet A (UVA) and 

ultraviolet B (UVB) output is another potential research point for future work. 

Ohm’s Law was observed between the Lisun Group Ltd. HFP-800 and RB-3 while adjusting the 

Vin, resistance, and Iout to reach a set lamp wattage. The equations derived while observing how 

the values change are Vin = R * Iout, and Plamp = Iout * Vin. Although these equations were expected 

since the test set up is based on the circuit found in ANSI C82.3 shown in Figure 8, it was directly 

observed and confirmed through testing. 
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Figure 8. High frequency reference circuit as shown in ANSI C83.2. 
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